Introduction
The quantities of LH and FSH released from the anterior pituitary gland after a single dose of Gn-RH vary during different stages of the ovulatory cycle in rats (Aiyer, Fink & Greig, 1974) , hamsters (Arimura, Debeljuk & Schally, 1972) , sheep (Reeves, Arimura & Schally, 1971) and women (Yen, Vandenberg, Rebar & Ehara, 1972) . In each of these reports, Gn-RH-induced LH and FSH release was greatest just before the preovulatory gonadotrophin surges. This pro-oestrous increase in responsiveness of the pituitary gland to Gn-RH was also observed in dairy heifers in which oestrus was synchronized with PGF-2oc (Convey, Beai, Seguin, Tannen & Lin, 1976) . This increase in responsiveness may be a prerequisite for the development of gonadotrophin surges.
Gn-RH is a peptide hormone and therefore is believed to bind to specific binding sites in the plasma membrane of the gonadotrophs, thereby initiating intracellular changes which result in synthesis and release of LH and FSH. Changes in responsiveness of the pituitary gland to Gn-RH may be due to changes in numbers of Gn-RH binding sites. So far, during the time of increased responsiveness of the anterior pituitary gland to Gn-RH either no change or a decline in numbers of Gn-RH-binding sites was observed in rats (Savoy-Moore, Schwartz, Duncan & Marshall, 1980;  Clayton, Solano, Garcia-Vela, Dufau & Catt, 1980; Reeves, Tarnavsky & Platt, 1982) and ewes (Wagner, Adams & Nett, 1979 ; Crowder & Nett, 1982 (Clayton, Shakespear & Marshall, 1978) . Because the Gn-RH-binding sites in membranes were our primary interest, we selectively recovered the loosely packed membrane portion of the pellet. This procedure was repeated twice after the membrane portion of the pellet was washed with buffer and centrifuged. This crude membrane fraction was then resuspended in 6 ml Tris-HCl buffer per g anterior pituitary gland (wet weight) to provide 300-500 µg membrane protein in 100 µ volume for use in the binding assay.
Gn-RH-A iodination and validation of Gn-RH binding assay 125I-labelled Gn-RH-A was prepared by the lactoperoxidase-glucose oxidase method described by Clayton, Shakespear, Duncan & Marshall (1979) . The specific activity of the 125-I-labelled Gn-RH-A was estimated by plotting quantity of I25I-labelled Gn-RH-A specifically bound in the presence of various concentrations of unlabelled or labelled Gn-RH-A. Specific activity, calculated as described in the legend of Text- fig. 1 constant (average 1-0 + 0-1 10-10M_1; Table 1 ). However, the number of Gn-RH-binding sites in the pituitary glands of these 4 ovariectomized cows was higher (P = 001) than that for the 3 intact cows (82-7 compared with 400 fmol/mg protein respectively). Affinity constants obtained from Scatchard analyses of binding using 224 and 735 µg crude membrane preparation of pituitary glands from the local abattoir were similar (1-2 and 1-4 1010 M-1, respectively; Text- fig. 3 Gn-RH binding assay
The assay reaction was carried out in a total volume of 500 µ assay buffer consisting of 10 mMTris-HCl with 1 mM-dithiothreitol and 0-5% bovine serum albumin. 125I-labelled Gn-RH-A (15 pg) was incubated with increasing amounts of unlabelled Gn-RH-A and 300-500 µg crude membrane preparation in polypropylene tubes at 4°C for 60 min. Non-specific binding was assessed in tubes containing 1 µg unlabelled Gn-RH-A. At the end of incubation, 3 ml assay buffer were added to each tube and all were centrifuged at 27 000 # for 20 min. The supernatant fluid was decanted and the pellet counted in a gamma spectrometer with a counting efficiency of 86%.
Experiments
Beef cows showing normal oestrous cycles were used. Oestrus was synchronized using the following treatment scheme (Staigmiller, England, Webb, Short & Bellows, 1982 . Inter-and intra-assay coefficients of variation determined from 6 assays were 6-8% and 11 -1 % for a pool of serum from ovariectomized cows to which 5 pg oestradiol/ml was added. The sensitivity of the oestradiol assay was 0-8 pg/tube. Gn-RH in infundibular stalks was extracted with 2 N-acetic acid and measured in a single assay using an antibody validated by Nett, Akbar, Niswender, Hedlund & White (1973) and procedures described by Estes etal. (1977) . Within assay coefficient of variation was 10-0% and the sensitivity of the Gn-RH assay was 3-0 pg/tube.
Statistical analyses All data were tested for heterogeneity of variances amongst groups using Bartlett's test (Gill, 1978) . When heterogeneity was found, data were subjected to logarithmic or square-root trans¬ formation before analysis by one-way analysis of variance. Specific comparisons of means were conducted using Bonferroni's 1 test or Dunnett's t test (Gill, 1978 5 . Data from the group slaughtered after onset of the preovulatory gonadotrophin surges were normalized to the time of peak gonadotrophin surges. In all cases, maximal FSH concentration in serum coincided with that of LH. Preovulatory LH and FSH surges in these cattle resembled those of normally cyclic cows in terms of magnitude, duration and general shape (Chenault, Thatcher, Kalra, Abrams & Wilcox, 1975; Dobson, 1978; Rahe, Owens, Fleeger, Newton & Harms, 1980) . (Aiyer et al., 1974) and hamsters (Arimura et ai, 1972) and at oestrus in ewes (Reeves et al., 1971) , although no change in number and affinity of Gn-RH-binding sites in the pituitary glands was observed on the morning of pro-oestrus in rats (Savoy-Moore et al., 1980; Clayton et al., 1980) and hamsters (Adams & Spies, 1981) , or in ewes before, during and after oestradiol-induced surges of gonadotrophins (Wagner et al., 1979) . The only time during the oestrous cycle when the number of Gn-RH-binding sites increases in rats is between the days of metoestrus and di-oestrus, a time when responsiveness of the pituitary gland to Gn-RH is quite low relative to that at pro-oestrus (Aiyer et ., 1974) .
During the period of oestrous behaviour and preovulatory gonadotrophin surges, we observed a gradual decline in the number of Gn-RH-binding sites that occurred in synchrony with depletions of pituitary contents of LH and FSH. Again this is in agreement with data obtained from rats and hamsters. Marked decreases in numbers of Gn-RH-binding sites were observed in the late afternoon of pro-oestrus coincident with the LH surge (rat : Sa voy-Moore et Clayton et al., 1980) or on the day of oestrus (hamster: Adams & Spies, 1981; rat: Reeves et al., 1982) . The detection of decreased Gn-RH-binding sites during oestrus in the present study in conjunction with the observation of higher numbers of Gn-RH-binding sites in ovariectomized cows when compared with intact cows (see 'Materials and Methods') provided evidence that this assay procedure was able to detect differences in the numbers of Gn-RH-binding sites in the anterior pituitary gland when differences existed. Therefore, the failure to detect any change in the
